Mesenchymal stem cells (MSCs) have drawn great attention because of their therapeutic potential. It has been suggested that intra-venous infused MSCs could migrate the site of injury to help repair the damaged tissue. However, the mechanism for MSC migration is still not clear so far. In this study, we reported that hypoxia increased chemotaxis migration of MSCs. At 4 and 6 hours after culturing in hypoxic (1% oxygen) conditions, the number of migrated MSCs was significantly increased. Meanwhile, hypoxia also increased the expression of HIF-1α and SDF-1.
| Characterization of bone marrow mesenchymal stem cells
Cells were harvested at the fourth passage. After three washes with phosphate buffered saline (PBS) with 1% FBS, the cells were incubated in the dark for 25 minutes with a fluorochrome-conjugated primary antibodies against CD44 (cat no. 11-0441-82; Thermo-Fisher Scientific, Grand Island, NY, USA), CD73 (cat no. 11-0739-42; Thermo-Fisher Scientific), Sca-1 (cat no. 550741; BD Biosciences, La Jolla, CA, USA) and CD45 (cat no. 559864; BD Biosciences). Followed by washing with PBS, samples were analysed on a BD LSR II (BD Bioscience).
| In vitro migration assays
Migration assays were performed in 96 well transwells with 8 μm 
| RNA interference and transient infection
For the design of effective siRNA HIF-1α target sequences, a siRNA design tool was applied siRNA design tool (eurofins, USA) and siRNA target sequences were obtained according to published criteria. 14, 15 For synthesis of siRNA HIF-1α via in vitro transcription, the Silencer ™ siRNA Construction Kit (Ambion, Austin, TX, USA) was used with modifications. 16 Chemically synthesized GFP siRNA HIF-1α was bought from Ambion (Ambion 
| 1901
Biosciences, Grand Island, NY, USA). The primers used in the PCR are described in Table 2 .
| Western blotting
The cells were washed with ice-cold PBS, lysed in RIPA buffer with protease inhibitors (Thermo Fisher Scientific, Rockford, IL, USA) on a rotation wheel for 1 hour at 4°C. After centrifugation at 10 000 g for 10 minutes, the supernatant was collected as protein extract. 
| Statistical analysis
All data are expressed as the mean ± SEM from at least three independent experiments. The differences between two groups were analysed with the two-tailed unpaired Student's t test, and differences between multiple groups were analysed with one-way ANOVA followed by Tukey's test, using Prism GraphPad (La Jolla, CA, USA).
A value of P < 0.05 was considered statistically significant.
| RESULTS

| CD markers and cell morphology of mouse mesenchymal stem cells
BM-MSCs were isolated by their adhesion to cell culture surfaces and cultured in normoxic incubator (21% oxygen) for the first few passages. In primary culture of MSCs, they form large colonies on plastic surface ( Figure 1A ). Flow cytometric analysis was performed on cells cultured in normoxia with markers commonly used to characterize mouse MSCs, namely, CD44, Sca-I, CD73 and CD45. 17 The results of 
| Small interference RNA successfully knockdown the expression of HIF-1α
In investigate the role of HIF-1α in hypoxia-induced chemotaxis migration, we designed three pairs of small inferences RNA to knock down the expression of HIF-1α. Fluorescent images indicated the transfection efficacy of siRNA ( Figure 3A ). siRNA-3 had a similar transfection efficiency as negative control. Results of qPCR indicated that siRNA-3 could reduce the expression of HIF-1α to the lowest level ( Figure 3B ). In the following experiments, only siRNA-3 was used for knocking down of HIF-1α.
| Knocking down HIF-1α abolished hypoxia induced chemotaxis migration in MSCs
It has been reported that Hif-1α controlled chemotaxis towards the chemokine SDF-1 by regulating expression of its receptor CXCR4. 18 To demonstrate the function of Hif-1α in the chemotaxis migration of MSCs, we knock down the expression of Hif-1α by small interference RNA and examined the migration of MSCs by transwell device.
Methylene blue staining revealed the cells that pass through the membrane. Less cells were observed in HIF-1α knock down group, comparing to negative control group, in both normoxia and hypoxia, at 4 and 6 hours ( Figure 4A) . Quantification of the cell numbers showed that differences in cell numbers in all conditions are statistically significant ( Figure 4B -E).
| Knocking down HIF-1α reduces activation of
SDF-1/CXCR4 signalling axis in MSCs
As shown in Figure 5A , we cannot detect any expression of HIF-1α in normoxic condition by Western blot. SDF-1 expression was slightly reduced by HIF-1α knocking down, meanwhile, the expression of CXCR4 was shown at low level, and not changed too much. Under 
| DISCUSSION
It is previously reported that infusion of MSC overexpressing HIF-1α promotes myocardial healing in an experimental rat model of myocardial infarction. 19 As described in previous studies, signalling pathways related to several paracrine factors and interleukins are up-regulated in HIF-MSCs. 20 In this study, we reported that hypoxia increased chemotaxis migration of MSCs. Using small interference have not been fully elucidated. 24 HIF-1α is a pivotal transcription factor regulating the adaptive response to hypoxia 25 and numerous proteins interact directly with HIF-1 to enhance or reduce its function. 26 Our results further suggested that HIF-1α expression is necessary for hypoxia induced MSC migration. Previous work has shown that cytokine SDF-1 and its receptor CXCR4 are able to regulate cell migration. 27 And it has been reported that increased SDF-1 expression is responsible for the enhanced migration of MSCs. and data analysis, as well as preparing this manuscript.
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